Environmental light enhances survival and axonal regeneration of axotomized retinal ganglion cells in adult cats.
A segment of peripheral nerve was transplanted to the cut stump of the optic nerve to facilitate axonal regeneration of retinal ganglion cells (RGCs) in adult cats. The cats were reared under different light environment: 12 h light-12 h darkness, additional flash light under conventional light cycle, or 24 h darkness. After 60 days, the density and morphology of RGCs with regenerated axons were examined with retrograde labeling by fluoro-ruby and intracellular injections of Lucifer Yellow. In the retina of cats reared in darkness, densities of RGCs with regenerated axons were 11-42% of those in the retina of cats reared under conventional light and dark cycle. More than half of the labeled RGCs were degenerative in the retina of cats reared in darkness, while most RGCs were normal under conventional environment or flash light. We conclude that environmental light is essential for the survival and axonal regeneration of axotomized RGCs.